The effect of phorbol esters and diacylglycerol analogues on the basal phosphoinositide turnover in isolated guinea pig hearts.
Langendorff perfusion of guinea pig hearts with phorbol 12-myristate, 13-acetate or 1,2-dioctanoylglycerol caused a progressive impairment of contraction and relaxation of the left ventricle. Exposure of the hearts to 4 microM phorbol 12-myristate, 13-acetate or 200 microM 1,2-dioctanoylglycerol for 3 minutes resulted in a redistribution of protein kinase C activity and increased phosphorylation of a 28 kDa cytosolic protein. Examination of the incorporation of [32P]Pi into phosphatidylinositols and inositoltrisphosphates, under identical conditions, revealed that the degree of 32P-labeling of phosphatidylinositol, phosphatidylinositol 4-monophosphate and phosphatidylinositol 4.5-bisphosphate was significantly increased. However, the degree of phosphate labeling of inositol trisphosphates was decreased. The effects of phorbol 12-myristate, 13-acetate and 1,2-dioctanoylglycerol on the intermediates of the phosphatidylinositol cycle were observed in the presence of prazosin, propranolol and atropine. Examination of the activity of phosphoinositide-specific phospholipase C in the perfused guinea pig hearts revealed that treatment with phorbol 12-myristate, 13-acetate was associated with a decrease in the membrane-associated enzymatic activity, assayed at low concentrations of calcium. Control hearts, perfused with a phorbol ester (4 alpha-phorbol 12,13-didecanoate) which does not activate protein kinase C, did not show any changes in cardiac contraction and relaxation or in the intermediates of the phosphatidylinositol cycle. The findings suggest that the basal production of inositol phosphates may be down-regulated by agents which activate protein kinase C in guinea pig hearts.